Permutation polynomials over finite fields find applications in many areas, especially in pseudorandom number generation, combinatorics, coding and symmetric crytography. Specific requirements of individual applications necessitate new methods of construction of various types of permutations.
For cryptographic applications, the behaviour of the difference map is of importance and since there are no perfect nonlinear (PN) permutations, almost perfect nonlinear (APN) permutations have attracted a lot of attention in the last decades. Costas permutations, which are also extreme with respect to the behaviour of their difference maps, were originally introduced in connection with applications in radar communication. The relation between APN and Costas permutations of the rings Z n has been first investigated in [2] . Enumeration results in [2] show that the sizes of the sets of permutations of Z n , for 1 ≤ n ≤ 18, which are both Costas and APN, vary depending on n without any appearent reason, hence the relation between APN and Costas permutations is described as being "quite erratic".
Our approach is to relate these two types of permutations by utilizing a concept called dispersion, which has been used previously in coding theory. Use of dispersion, and a variant of it, enables us to measure how close an APN permutation is to being Costas or PN. A similar viewpoint, taken by Panario et al. in [4] , yields permutations with optimal behavour in terms of two new measures, called ambiguity and deficiency, which are concerned with the behaviour of difference maps. We describe how these measures are related to dispersion. The advantage of using dispersion is to obtain examples of "random" permutations also, which are needed, for instance, in design of turbo codes as favourable interleaves [3] .
We also make use of a recent classification of permutation polynomials of F q according to their Carlitz rank [1] , and obtain permutations not only "good" with respect to being almost PN/Costas or random, but also with prescribed cycle structure.
We also present results on the enumeration of a particular class of permutations of prime fields F p with given dispersion (e.g. close to that of a random permutation) and cycle structure.
